Abstract.-More than two decades ago, in his classical paper on the irreducible unitary representations of the Lorentz group, V. Bargmann initiated the concrete study of Fourier analysis on real Lie groups and obtained the analogue of the classical Fourier expansion theorem in the case of the Lorentz group. Since then the general theory for real semisimple Lie groups has been extensively developed, chiefly through the work of Harish-Chandra. More generally, one may consider groups defined by algebraic equations over locally compact fields, in particular local fields, and ask for an explicit Fourier expansion formula. In the present article the authors obtain this formula for the group SL(2).
1. Introduction.-In this note, we derive the Plancherel formula for the group G = SL(2,k), where k is a nonarchimedean local field whose residual characteristic is not 2. In this derivation, essential use is made of the characters of the discrete series of irreducible, unitary representations of G. These characters were obtained in a recent note by the present authors.1 Our approach to the Plancherel formula is similar to that used by Harish-Chandra in deriving the Plancherel formula for SL(2,R)2 and, more generally, for real semisimple Lie groups with the property that the associated symmetric space has rank 1.3 The techniques of Harish-Chandra have also been applied in special cases by Okamoto4 and Pukanszky.5
It is not difficult to see that the Plancherel formula that we obtain here is equivalent to the decomposition of the 5-distribution on G obtained by Gel'fand and Graev through the use of generalized function techniques.' To check this equivalence, the measures Gel'fand and Graev use must be computed explicitly,7 which is accomplished easily by exploiting the "Cayley transform" for k. 8 We also observe that the measure attached to the discrete series in the development of Gel'fand and Graev vanishes for two of three unitarily equivalent representations. 9 In the current development, we start with the discrete series of representations of G, which are induced from a maximal compact subgroup. The construction of these representations is contained in the thesis of the second author.'0 It is obvious that the Plancherel measure of such a representation is, up to a fixed constant depending on G, given by the degree of the inducing representation. Starting with this fact, the measure of the principal series and the special representation'1 appear in a natural way.
The authors would like to thank Professor Harish-Chandra for a number of helpful conversations. In particular, his remarks on his work on invariant distributions'2 allowed us to complete the proof of our basic limit formula in section 4.
2. The Characters and Measures of the Discrete Series.-Let k be a locally com-pact, totally disconnected, nondiscrete field, 0 the ring of integers in k, p the prime ideal in 0. We assume that q = I0/p! is odd. Let dx be a Haar measure on k+ normalized so thatfe dx = 1. A valuation is defined on k by the equations d(ax) = aldx, a E k*, o01 = 0. Let U = tx: lx I1}, the units in 0, and Un = 1+ Pn = {x E U:l1 -xI < qfl}, n > 1. Throughout this paper, we use r to denote a prime element, that is, a generator of p, and E to denote a fixed primitive (q -1)st root of unity in U.
Now let V be any quadratic extension of k and Nv/k the norm from V to k.
V may be written in one of the forms k(V/), k(V/-r) (the ramified extensions), or k(V-f) (the unramified extension). For a valuation on V we choose the unique valuation that extends the given valuation on k.
For any quadratic extension V = k(V\O), let CO denote the kernel of NV/k, and pi the prime ideal in V. If V is unramified, we set CE(h) = (1 + pfh) nf C_ h > 1.
If V is ramified, it is convenient for our purposes to set C((h) = (1 + p.2h+l) n Co, h> 0. In any case the collection { CO() } is a neighborhood basis for 1 in Co. If 4' £ Ce, the character group of Co, we denote the conductor of 4' by cond 4'. This is the largest subgroup in the filtration { CO(h)} on which 41 is trivial. On each CO, there is a unique character of order 2 denoted by 4'o.
In our previous paper,'3 we have denoted the representations of the discrete series by I(P,V/,V), where P E k"+, V = k(Vo1), and 4' E Ce. II(-,t4,V) is in- We note that the representations 11(',V) and 11(4'',V) are unitarily equivalent.
The character of the representation 11(4',V) will be denoted by vep. These characters are somewhat simpler than the characters of the irreducible com-ponents of II(VI, V), and they may be obtained easily from the characters of these components. 15 Now, let A = {(1 X ): f E k*}. .1 is iiaturally isoniorl)hic to k*, and we denote by Ad the image of Ud under this isomorphism. We denote by T any compact Cartan subgroup of G. T is naturally isomorphic to CO for some a, and we denote by Td the image of C0 (d) 5) where dir is a suitably normalized Haar measure on k*, and ,u(O) is given by (1) for all nontrivial /.17
Note that the representation corresponding to the character of order 2 on C. is assigned a measure of q -1 instead of the measure given by (2), owing to the fact that each representation of the discrete series appears twice in the first sum with the exception of this representation.
Since e+@j) = 0 for almost all #, 18 it follows, afortiori, that the first series in (5) converges absolutely. As regards the integral over 1*, we have the following. This last formula along with (3) shows that the measure of the special representation is 2(q -1).
Next, we sum the discrete series on AG and add on the special representation on AG. This gives The second step is an adaptation of some results of Harish-Chandra to fit the present situation. In the cases when k has characteristic zero, the explicit computations involving Km are not necessary, and Lie algebra techniques similar to those of the above-mentioned work of Harish-Chandra may be applied directly to yield (7) .
For any compact Cartan subgroup T of G and f C Cc(G), we set
GT
where t E C., which is isomorphic to T, t $ 1, and dg* is an invariant measure on GIT. Similarly, we set 
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